West syndrome followed by juvenile myoclonic epilepsy: a coincidental occurrence? by Mangano, S. et al.
Mangano et al. BMC Neurology 2013, 13:48
http://www.biomedcentral.com/1471-2377/13/48CASE REPORT Open AccessWest syndrome followed by juvenile myoclonic
epilepsy: a coincidental occurrence?
Salvatore Mangano1*, Rosaria Nardello1, Gabriele Tripi1, Giuliana Giordano1, Chiara Spitaleri1,
Giuseppa Renata Mangano2 and Antonina Fontana1Abstract
Background: West syndrome is an age-dependent epilepsy with onset peak in the first year of life whose aetiology
may be symptomatic or cryptogenic. Long-term cognitive and neurological prognosis is usually poor and seizure
outcome is also variable. Over the past two decades a few patients with favourable cognitive outcome and with
total recovery from seizures were identified among the cryptogenic group suggesting an idiopathic aetiology.
Recent research has described two children with idiopathic WS who later developed a childhood absence epilepsy.
Case presentation: We reviewed the medical records of patients with West syndrome admitted to the our Child
Neuropsychiatry Unit in the last 15 years in order to know the clinical evolution of infantile spasms.
We report a child with West syndrome with onset at 8 months of age followed by some clusters of bilateral,
arrhythmic myoclonic jerks of the upper limbs, mainly on awakening, synchronous with the generalized discharges
of 4 Hz spike-wave occurring at 12 years of age and by co-occurrence of a later generalized tonic-clonic seizure at
14 years and four months, both sensitive to Levetiracetam suggesting a juvenile myoclonic epilepsy.
Conclusions: This unusual evolution, never previously reported, suggests that both electroclinical features
mentioned above may share some pathophysiological processes genetically determined which produce a
susceptibility to seizure and emphasizes that the transition between different age-related epileptic phenotypes may
involve also the West syndrome.
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syndromeBackground
West syndrome (WS) is an age-dependent epilepsy with
onset peak in the first year of life, characterized by epileptic
spasms occurring in clusters, psychomotor delay or de-
terioration, and a specific interictal electroencephalogram
(EEG) pattern known as hypsarrhythmia [1].
According to the ILAE [1] classification of epilepsies
and epileptic syndromes, the aetiology of WS may be
symptomatic (80%) or cryptogenic (20%). An idiopathic
aetiology was also proposed when there is a normal
development before onset of symmetric spasms, without
any other kind of seizure, associated with normal
neuroimaging, the lack of focal interictal or ictal EEG* Correspondence: manganos@katamail.com
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reproduction in any medium, provided the orabnormalities, no identified etiologic factors except for a
general family predisposition to epilepsy, and a good
neurodevelopmental outcome [2-4].
Usually, WS is associated with a poor long-term cogni-
tive and neurological prognosis and only 9%-24% of
patients had normal intelligence or slightly impaired
intelligence [5,6].
Seizure outcome is also variable. A detailed long-term
study reported that among 143/147 surviving children
the spasms stopped before the age of 3 years. Forty-eight
patients were seizure-free, 11 had infrequent seizures
(1–2 a year), 19 patients had 3–10 seizures a year, 13 pa-
tients had 1–2 seizures a month, 16 patients had 3–6
seizures a month, and 26 had seizures daily or almost
daily [6]. The seizures were partial or focal and often sec-
ondarily generalized in 27% of the patients, and Lennox-
Gastaut syndrome was found in 18% of the patients [6].ral Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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of 8 and 3 months developed “idiopathic” WS followed,
at the age of 6 and 4 years respectively, by childhood
absence epilepsy (CAE) [7].
We report a child with WS with onset at 6–8 months
of age followed by myoclonic seizures at 12 years of age,
and later, at 14 years and four months, by a generalized
tonic-clonic seizures. This unusual evolution, never
previously reported, suggested that both electroclinical
features may share some pathophysiological processes
genetically determined which produce a susceptibility
to seizure.
Case presentation
This study received the informed consent of the patient's
parents.
The proband, a male adolescent, was the second off-
spring born to healthy unrelated parents after an un-
eventful pregnancy and spontaneous delivery. His birth
weight was 3820 g, height 54 cm, and head circumfer-
ence 35,5 cm. The family history is remarkable for the
occurrence in three generations in the maternal line of
two fourth-degree relatives with early onset epilepsy re-
mitted during childhood, two adult second -degree rela-
tives with juvenile onset epilepsy still receiving AEDs,
and five fourth-degree relatives aged 3–16 years withFigure 1 A. Interictal EEG displays diffuse and asynchronous high vol
pattern. B. Ictal EEG shows a myoclonic jerk of the upper limbs, synchepilepsy not further defined. All adult members are en-
gaged in a work activity.
Personal history before onset of spasms revealed a
mild psychomotor delay. The infant was referred to our
Department at the age of 8 months because he showed
clusters of symmetric spasms occurring 3-4/die, mainly
on awakening, lasting 2 months with an increased fre-
quency in the last week, never associated with other
seizure types.
On admission, neurological and psychomotor exam-
ination revealed mild hypotonia of lower limbs, difficul-
ties of unsupported sitting, and impairment in social
interactions.
Interictal EEG recording during n-REM sleep and wake-
fulness displayed diffuse and asynchronous high voltage
spikes and slow waves suggesting the hypsarrhythmic pat-
tern (Figure 1A).
The clinical and EEG data suggested West syndrome
diagnosis which required an AED treatment. Since
Valproate and Nitrazepam were ineffective, 14 days later
ACTH was started in add-on inducing the enduring
seizure control, hypsarrhythmia resolution within 10
days without further relapse, and improvement in emo-
tional and social interaction.
Then, both motor and mental abilities developed but
below the normal range.tage spikes and slow waves suggesting the hypsarrhythmic
ronous with the generalized discharges of 4 Hz spike-wave.
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both the elbow regions were observed. The elbow skin
biopsy showed hypertrophy of the hair follicle without
epidermal and dermal layer abnormalities.
Brain magnetic resonance imaging (MRI), performed
at 3 years, showed a size increase of left posterior hemi-
sphere (Figure 2).
Chromosome analysis, performed upon cells obtained
from peripheral lymphocytes and skin fibroblasts re-
vealed a XY karyotype without mosaicism.
The sequencing of the aristaless related homeobox
(ARX) gene, molecular analysis of sub-telomeric regions,
and array comparative genomic hybridization did not
show abnormal findings. Other laboratory and metabolic
tests were normal.
At 4 years and 3 months he was seizure-free, un-
treated, quiet, smiling, and easily engaged in activities,
but he played with simple toys, and exhibited a slow
lexical development with phonetic-phonological difficul-
ties. The intellectual assessment using Stanford - Binet
Intelligence scale (Terman – Merrill, Form LM, 1960;
OS Giunti, Firenze 1968) revealed an IQ 47.
During follow-up, the child did not show gross neuro-
logical deficits and the EEGs during n-REM sleep andFigure 2 Axial PD-weighted magnetic resonance imaging of
the Brain, performed at 3 years of age, shows hemispheric
asymmetry with size increase of left posterior hemisphere.wakefulness showed age appropriated background acti-
vity without abnormalities.
At 12 years of age he experienced some clusters of bi-
lateral, arrhythmic myoclonic jerks of the upper limbs,
mainly on awakening, synchronous with the generalized
discharges of 4 Hz spike-wave (Figure 1B). The interictal
EEG during wakefulness showed age appropriated back-
ground activity with infrequent generalized discharges of
4 Hz spike-wave during hyperventilation. Rarely, intermit-
tent 13 Hz photic stimulation triggered myoclonic jerks
associated with generalized discharges of 4 Hz spike-wave.
The increase of the seizure frequency, never associated
with other seizure types, required Levetiracetam (LEV)
treatment that induced a seizure control except when he
was worried and/or sleep deprived.
At 14 years and four months on awakening he had a
longer than usual cluster of myoclonic jerks with in-
creasing amplitude and frequency which evolved into a
generalized tonic-clonic seizure (GTCS).
His academic skills were always impaired and he
received permanent educational support at school. At 13
years and 6 months intellectual assessment using the
Wechsler Intelligence Scale for Children (WISC-III)
showed a moderate-mild mental retardation [Full scale
IQ 48 (C.I. 99% 43–59), Verbal IQ 60 (C.I. 99% 53–73),
Performance IQ 48 (C.I. 99% 43–63)].
Discussion
The clinical history of our patient has been characte-
rized by the occurrence of the typical triad of West syn-
drome. The somatic abnormalities found in our patient
suggested an additional diagnosis of “Hairy Elbows
Syndrome”, a disorder with an unknown aetiology but
frequently associated with intellectual disability and
speech delay [8,9].
At the time of diagnosis, the size increase of the left
posterior hemisphere and the early psychomotor delay
suggested a symptomatic aetiology of WS. Nevertheless,
the quick and complete remission of spasms, never asso-
ciated with other seizure types, the disappearance of
hypsarrhythmic pattern, followed by an improvement of
psychomotor development after ACTH treatment, and
the seizure-free interval without EEG abnormalities
during sleep and wakefulness until 12 years of age,
resulted in a more favourable prognosis than that previ-
ously hypothesized.
In addition, the parents observed since the neonatal
period a mild developmental delay but they did never
detected a significant and/or enduring psychomotor re-
gression beyond the remission of the spasms suggesting
an “epileptic encephalopathy” [10].
Therefore, it is likely that the current intellectual
disabilities represent mainly the developmental step of
the early psychomotor delay, which in association with
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tal disorder.
The coexistence of the “Hairy Elbows Syndrome” and
the West syndrome has never been reported. Thus, the
relationship between the two syndromes need further in-
vestigations since even the molecular analyses, including
ARX gene, mainly involved in brain development, were
negative in our patient. However, the favourable clinical
course, the lack of other seizure types, and the family
history of recurrence of different age-dependent epileptic
syndromes further weaken the link between WS and
HES [2-4,11] although a direct relationship between the
two disorders can not be fully excluded.
The appearance at 12 years of age of myoclonic jerks
of upper limbs synchronous with the typical generalized
discharges of 4 Hz spike-wave, associated with uncompli-
cated clinical course, and the lack of other seizure types
except the later GTCS, both sensitive to Levetiracetam,
recalled an age-dependent epileptic syndrome.
We are prone to discern in the electroclinical feature
of our patient, with the specific chronological sequence
of the seizures above reported, the occurrence of the
diagnostic criteria of JME recognized by the Classifica-
tion of Epilepsies and Epileptic Syndromes [1] despite
the abnormal brain MRI findings as brain lesions have
previously been reported in patients with JME [12].
On the other hand the typical electroclinical pheno-
types following the WS include focal and often secon-
darily generalized seizures and Lennox-Gastaut syndrome,
whereas the myoclonic seizures associated with GTCS
with late onset have not been described in previous follow-
up studies [6].
However, from our point of view there is no obvious re-
lationship between such presumed symptomatic spasms
and JME, but it is striking to observe coexistence of two
age-dependent epileptic syndromes in the same patient.
Recently, the transition between the more common
age- dependent epilepsies has been documented and some
overlapping pathophysiological processes and common
genetic factors have been hypothesized [13].
Furthermore, the transition from WS to CAE has re-
cently been described in two children [7]. Likewise, the
clinical course of our patient might be read as a transi-
tion from an age-dependent epilepsy (WS) to another
one (JME).
The linking between WS and the JME proves to be a
complex relationship since to our knowledge common
genetic alterations have not been reported in the
literature.
As the variable etiology of infantile spasms, more than
200, lead to the same electroclinical feature it has been
speculated that different clinical conditions may con-
verge on a final common pathway [14]. In agreement
with this view, it has been recently hypothesized thatsome types of epilepsy, including WS and JME, may de-
pend on the dysfunction and on a specific susceptibility
of a given neural system to epileptogenic factors (system
epilepsy) [15].
It is likely that some genes other than those currently
known or non-conventional genetic influences such as
epigenetic, or environmental factors play a role in seiz-
ure predisposition.
Therefore, the co-occurrence of WS and JME in our pa-
tient may depend on the dysfunction of specific brain sys-
tems which to some extent overlap or influence each
other. Thus, the usual occurrence of the seizures during
periods of sleep-wake transitions in both syndromes may
be a clinical trait of a common dysfunction present in WS
and JME. Of course, future studies of functional neuroim-
aging could help to understand these relationships.
Conclusion
In conclusion, our study raises the question regarding
the incidence of the coexistence of these two epileptic
syndromes, and indicates the need to further investigate
the relationship between the two syndromes and to elu-
cidate the pathogenetic mechanisms of the evolution of
WS to JME as well as any common neurobiological and
genetic substrate.
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